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tions may be frustrated completely by inadvertent care-
lessness on the part of the workmen. Tool marks, hair
cracks, etc., may, and undoubtedly do, cause a considerable
variation in the distribution of stress in the skin of a part,
and these irregularities may, at any time, develop into
such dimensions as produce a dangerous concentration of
stress around the sides of the flaws. Even the corrosive
action exercised by the atmosphere upon exposed parts
is sometimes sufficient to develop surface flaws which
become dangerous. In general terms, the only satis-
factory way of reducing this concentration, and, therefore,
producing a safe distribution of stress in the metal, is
to remove the small radius or sudden change of section.
The only automatic method of accomplishing this is by
plastic flow on the part of the steel. Plastic flow means
distortion, and a capacity for distortion under static
loads, without fracture, indicates what is generally inferred
by the term ductility. It is desirable, therefore, from
the point of view of the rectification of undue and
irregularly distributed stresses in steel parts, that the
steel shall be capable of undergoing a certain amount of
distortion without fracture. In other words, the steel
must possess a reasonable degree of ductility.

The extent to which the steel may be required to
distort in order to overcome an unsatisfactory distribution
of stress may be comparatively large, when the small
volume of steel involved in the actual distortion is con-
sidered. The degree of distortion necessarily depends
upon the smallness of the radius involved. If, however,
it is considered that the actual portion of the steel part
which is to distort is perhaps only one-hundredth of an
inch deep and one-hundredth of an inch long, an elonga-
tion of 20 per cent., in this particular volume of steel,
will have an inappreciable effect upon the general dimen-
sions of the part in which the distorting steel element
happens to be situated.

It may be taken, therefore, as being proved that the
engineer requires steel which possesses adequate strength,